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Abstract
The contribution that urban nature parks can make to city dwellers’ personal health is significant in light of three current trends.
First, more Americans live in cities today than ever before. Second, participation in outdoor recreation has been decreasing.
Third, Americans are increasingly spending leisure time in sedentary pursuits, resulting in high rates of obesity and related health
complications. We surveyed 184 residents of Portland, Oregon using a mail and web-based questionnaire. Two hypotheses were
tested. H1: There will be a positive association between use of Portland’s nature parks and self-reported physical health. H2:
There will be a positive association between use of Portland’s nature parks and self-reported emotional/psychological health. We
found a positive relationship between park use and one of our physical health measures. H2 was not supported. Though not
generalizable, our results support prior research suggesting a connection between urban green space and physical and
emotional/psychological health among city dwellers.
1.0 Introduction
The presence of urban parks, green spaces and other outdoor recreation facilities can play a role in maintaining urban residents’
quality of life (Payne et al. 2005, Sugiyama et al. 2009). Indeed, the “value of parks and tree lined streets near residences is
particularly high…in densely populated urban areas” (Takano et al. 2002, p. 916). Research indicates that nature recreation areas
provide opportunities for salubrious physical activity, as well as places for quiet reflection and relaxation (Chang & Chen 2005,
Kaplan 2001, Maas et al. 2006, Peters 2010, Rosenberger et al. 2009). With swelling city populations, the contribution that urban
parks and other urban nature areas make to individual health will likely grow (Woolley 2006). Parks and other urban green
spaces are associated with increased physical activity, higher scores on physical health measures, and general well-being (Maas
et al. 2006, Payne et al. 2005, Takano et al. 2002). Users of outdoor recreation areas have indicated that one of the main reasons
for using an area is the opportunity to participate in physical activity and exercise (Budruk et al. 2009, Payne et al. 2005). By
providing opportunities for physical activity, parks and other urban open areas improve well-being by helping address many
health challenges including obesity and being overweight (Rosenberger et al. 2009). Researchers have found beneficial and
restorative effects of exposure to natural settings on psychological and emotional well-being, too (Hartig et al. 2003). Nature
areas are associated with higher levels of reported happiness, improved ability to accomplish complex tasks, and lower levels of
anger and anxiety (Hartig et al. 1991).
We looked at the contribution that urban nature areas make to city dwellers’ health in light of three current trends in the U.S.
First, America is growing increasingly urbanized. In 2009, about 84% of the U.S. population lived in an urban area (Office of
Management and Budget 2009). Urban growth places pressure on both people and natural resources. During the 1990s, 61% of
all new housing in Oregon, Washington, and California was built in natural areas surrounding urban centers (Hammer et al.
2007). As cities continue to swell and expand their borders into surrounding natural areas, nature recreation areas that were once
accessible for urban residents may be lost to development. Second, Americans are spending less leisure time engaged in naturebased recreation (Kareiva 2008, Pergams & Zaradic 2006 and 2008, Milstein 2008). This is not a trivial trend, since time spent in
natural settings has both psychological and physical benefits (Kaplan 2001, Peters 2010, Rosenberger et al. 2009) that may be
especially important for city dwellers who are faced with the daily challenges and stresses of city living (Howley 2009). Finally,
Americans are growing more sedentary. In 2009, about as many Americans reported engaging in no physical activity (32%) as
those who reported engaging in physical activity regularly (34%) during their leisure time (U.S. Department of Health and
Human Services 2010). Consequently, Americans are getting heavier, suffering from the health complications associated with
obesity (Centers for Disease Control and Prevention n.d.a), and driving up health care costs (Finkelstein et al. 2009). In 2009,
one-third of adults over twenty in the U.S. could be classified as obese; this means that there has been a doubling of obese adults
over the past thirty years (Centers for Disease Control and Prevention 2010).
The goal of this research was to assess whether there is a relationship between small-scale urban nature parks and city dwellers’
health and well-being. A positive association suggests that parks could be a contributor to public health programs. We defined
urban nature parks as areas whose primary attraction is outdoor recreation in an area dominated by natural landscapes and
vegetation, with few or no buildings or other developed attractions (such as playgrounds or basketball courts). To investigate the
relationship between parks and health, we tested two hypotheses. Hypothesis one (H1): there will be a positive association
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between individual physical health and urban park usage. H2: there will be a positive association between
emotional/psychological health and park usage.
2.0 Methods
Our target population was residents over the age of 18 living in the Portland, Oregon metropolitan area. Cities included in the
study were Beaverton, Clackamas, Durham, Forest Grove, Gresham, Happy Valley, Hillsboro, King City, McMinnville,
Milwaukee, Portland, Tigard, Troutdale, and Wilsonville. We obtained a list of names and mailing addresses from the Oregon
Department of Motor Vehicles (OR DMV) for all persons at least 18 years of age in possession of a driver’s license or state
identification living in the Portland metro area. We randomly selected a sample of one thousand names from the OR DMV list
containing over 700,000 names.
We distributed a mail-back questionnaire to recipients using a modified version of Dillman’s Total Design Method (Dillman
2000). Initially, a full version of the survey package was mailed (containing a cover letter, the questionnaire, and a self-addressed
postage-paid return envelope). Three weeks after the first mailing, we mailed a reminder postcard to the entire sample. Several
weeks after we mailed the reminder postcard, we sent the final mailing of another full survey package to those who had not
responded. Survey distribution took place in September and October of 2010. An identical version of the questionnaire was also
available on-line. Instructions to complete the on-line version were included in the mailed cover letter. Fifteen mailings were
returned as undeliverable. One hundred and eighty-four (184) usable surveys (169 paper and 15 web version) were returned for a
final response rate of 19% (184/985).
We adapted the health reporting questions from the SF-36 survey developed by Ware and Sherbourne (1992). They constructed
the SF-36 survey as a generic measure of general health status. The SF-36 survey questions have their roots in health monitoring
instruments in use since the 1970s and 80s, including the General Psychological Well-being Inventory and the Health Perceptions
Questionnaire (Ware & Sherbourne 1992). In order to avoid taxing respondents, we used a subset of the SF-36 questions. The
questionnaire contained items to assess general physical health as well as more specific health-related issues. One physical health
variable consisted of a single item that asked respondents to report how their health was in general. Available responses were on
a Likert-type scale from 1 (Poor) to 5 (Excellent). We constructed a second physical health metric as an index of seven questions
asking how often in the past month physical health problems had limited respondents’ ability to accomplish various tasks or do
certain activities like walk several blocks (role limitations due to physical health). Available responses were on a Likert-type
scale from 1 (Very often) to 5 (Never). Our questionnaire asked respondents about their emotional/psychological health as well.
We constructed emotional/psychological health metrics as index variables from multiple questions asking about role limitations
and mental health and vitality. The index variable on role limitations consisted of three questions asking how often in the past
month negative emotions or feelings (like sadness or anxiety) has interfered with respondents’ ability to accomplish certain tasks
from 1 (Very often) to 5 (Never) on a Likert-type scale. The mental health and vitality index consisted of eight questions asking
how often in the past month respondents felt nervous or anxious, full of pep, had been a happy person, etc. Again, Likert-type
scale responses ranged from 1 (Very often) to 5 (Never).
To test H1 and H2, we also incorporated a user/non-user variable in our analyses. Respondents who had visited a Portland area
nature park in the past month were classified as park users. People who responded that they had not visited a nature park in the
past month were categorized as non-users. We did not provide a list of parks but did describe what we defined as an urban nature
park, and gave respondents two examples of Portland parks that fit our description. Other variables in our analyses included types
of physical activity aside from park-based activities, number of hours spent doing moderate physical activities (described as
things like relaxed walking, cleaning the house, or gardening), number of hours in a typical week spent doing vigorous physical
activities (described as things like jogging/running, playing basketball, or mountain biking), and basic demographic items such as
years of education, income, age, and sex. We conducted OLS regression analyses, t-tests, and chi-square tests using Stata
software, version 11.2 (StataCorp LP 2009).
3.0 Results
Our sample consisted of more women (56%) than men (44%). More people who reported using Portland area nature parks
responded (75%) than those who said they had not used a nature park in the past month (25%). Because our sample was
overwhelmingly White (86%), neither race nor ethnicity was included in our analysis (Table 1). Census Bureau figures indicate
that in 2000 Portland’s population was 78% White (our sample, 86%), 6% Asian (our sample, 7%), 7% Black (our sample, 2%),
7% Latino/Hispanic (our sample, 2%), 51% female (our sample 56%), and 49% male (our sample, 44%) (U.S. Census Bureau
n.d.)
<Insert Table 1 about here>
On average, respondents were college educated, had a mean age of nearly 51, and earned between $50,000 and $75,000 annually
(Table 2). Education and income variables were converted from categorical to quasi-continuous variables to increase degrees of
freedom in regression models. Income was listed on the questionnaire in ranges (e.g., $24,000 - $35,000), so we used the
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midpoint of the range to assign a single dollar value for respondent income. Response categories for education were originally
categorical (e.g., less than high school, college graduate), so we converted those categories into years of education. For example,
if a respondent reported having a bachelor’s degree, s/he was assigned a value of 16 years of education.
<Insert Table 2 about here>
We conducted a non-response bias check. We called non-respondents and asked selected questions from the complete
questionnaire. We compared respondent and non-respondent responses to the selected survey items using the chi square and
Wilcoxon rank-sum test. Respondents did not differ from non-respondents in any of the variables with two exceptions. People
who reported being Portland park users were more likely to respond to the survey than nonusers (χ2 = 7.67, p = .006, Cramer’s V
= .45). Non-respondents also reported a higher score on a single community health question at the .10 level of significance (z =
1.718, p = .0858).
To test our hypothesis, we ran a series of multivariate regressions to assess differences between users and non-users on the two
physical health and two emotional/psychological health variables.
3.1 Physical Health
H1 is weakly supported by our analyses. We found a statistically significant relationship between the single item general health
variable and park user status after accounting for demographic and physical activity variables, but not for the physical health
index variable (role limitations due to physical health). Park user status was positively related to general physical health when
accounting for role limitations due to emotional health (β = .184, p = .010), and after controlling for the mental health and vitality
index as well (β = .212, p = .005). Level of education and amount of weekly vigorous activity were also positively associated
with general physical health (Table 3).
<Insert Table 3 about here>
It is interesting to note that when the mental health and vitality index variable was included in regressing physical health on user
status (and other variables), the park-based activity of “relaxation and quiet reflection” was significant and negatively related to
general physical health (β = -.181, p = .014) though this variable was not related to physical health in the zero-order correlation
(r=.048, p = .53) (Table 4).
<Insert Table 4 about here>
3.2 Emotional Health
Of the multiple models tested, we found only one in which a statistically significant relationship between
emotional/psychological health and park users was revealed. In this case, after accounting for other variables, park user status
was negatively related to emotional/psychological health (β = -.184, p = .019). This model employed the role limitations due to
emotional/psychological problems index variable as the dependent variable, which showed a relationship to the general physical
health variable and income as well (Table 5). Though we did find a relationship in one of the emotional health models, given the
generally weak association between emotional/psychological health metrics and park use revealed in our models, our results do
not adequately support H2.
<Insert Table 5 about here>
4.0 Discussion
Our results partially support a connection between physical health and Portland’s nature parks. We found that park users reported
higher scores on a single metric for general physical health after accounting for other variables. We did not find a connection
between our other physical health metric (role limitations due to physical health) and park usage. We suspect that the lack of a
relationship to the role limitations variable is accounted for by the fact that our sample reported being very active (Table 6). Both
park users and non-users reported high levels of moderate physical activity and time spent at the gym. The CDC identifies both of
these as direct contributors to good physical health (Centers for Disease Control and Prevention n.d.b). We found that park users
reported spending a significantly greater amount of time doing vigorous physical activities (t = 3.92, p <.001, rpb = .29). It is
possible that some or all of their vigorous activities may be occurring in urban nature parks since there is evidence of health
differences, but there was no difference between users and non-users for moderate or gym-based activities. Their participation in
vigorous activities, at least in part while at an urban nature park, is a contributor to park users’ better health. Since both groups
report high levels of activity in general, we are not surprised that role limitations due to physical health problems were not
reported more often by non-users than park users.
<Insert Table 6 about here>
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After finding no difference in moderate activity or time spent at the gym, we looked for differences in other types of activities to
help us understand why the role limitations variable did not differ for each group (Table 7). We found no significant differences
between users and non-users in reported participation in other “non-park” activities. Respondents were asked to identify all
activities that they did (check all that apply on the questionnaire) in a typical week that constituted the majority of their physical
activity. The top three activities reported were walking or jogging on the street, followed by housework, with gardening and
working out at the gym or at home tied for third most reported. These results are consistent with those reported in Table 6, and
give a clear indication that sample subjects were, on average, very active and therefore not reporting role limitations resulting
from physical health problems.
<Insert Table 7 about here>
It was somewhat unexpected that we found no significant relationship between whether people used parks or not and
emotional/psychological health. Researchers have found that time spent in natural settings has a restorative and recuperative
effect (Grinde & Patil 2009, Hansmann et al. 2007). We therefore anticipated seeing some relationship. One model did reveal
evidence of this relationship (Table 4) in that the park activity of relaxation and quiet reflection was significant in a model when
the general health metric was regressed onto the mental health and vitality index and other variables. This result supports the idea
that when people are feeling poorly they seek out natural spaces for relaxation, recuperation, and an opportunity to reflect on their
situation (Hartig et al. 2007)
It is also possible that we did not find a substantial relationship between park use and emotional health because of a time horizon
effect. That is, in other research on psychological effects of time spent in natural settings, impacts are measured immediately
following exposure (see, for example, Hansmann et al. 2007, van den Berg et al. 2007). In this study, people were asked in
general about emotional/psychological well-being, not immediately after exposure to nature or pictures of natural surroundings.
We suggest that a time-horizon effect, where the effects of time spent in a natural setting are felt immediately but become muted
over time (Strauss-Blasche et al. 2000), may have limited our ability to detect any nature area impacts on psychological health.
Research by Kaplan (2001), Peters (2010), and Rosenberger et al. (2009) clearly points to an effect of natural settings on visitors
to green space, but it may be the case that this effect has a relatively brief time horizon. We suspect this is similar to the
immediate after-effects of vacation time. After returning from a vacation, a person may still retain a level of relaxation and ease
for a period of time, but the routines and stresses of work and daily life eventually mute the restorative effects of vacation time
(Strauss-Blasche et al. 2000). We suggest that a similar process occurs for time spent in an urban nature setting. It is conceivable
that identifiable restorative benefits persist over time, but our questionnaire simply failed to detect them. It is also possible that
study participants classified as non-users were experiencing benefits of urban greenery other than nature parks. Tree-lined streets
and pleasant urban green spaces, other than parks, also have a positive effect on city dwellers (Erickson 2006) so, even though
they were not using urban nature areas, non-user respondents may still have experienced some level of favorable influence from
other urban greenery.
5.0 Conclusions
Our research results suggest a connection between urban park usage and physical health. Our hypothesis that a connection exists
between park use and physical health was supported for one of our physical health metrics, but not for the second. However,
these mixed results are likely due to the fact that our sample reported being very active. On average, park users did not differ
from non-users in levels of moderate physical activity or time spent working out at the gym or at home. Park users did report
higher levels of vigorous physical activities which may be occurring at least, in part, at nature parks. Since the second health
metric captured information on role limitations due to physical health problems, it is probable that a sample of overall very active
park users and non-users will not exhibit differences on role limitations. Our second hypothesis was that users and non-users
would differ on levels of emotional/psychological well-being, but this was not supported. We did find a significant relationship
between park users and psychological health in one model, but not in any of the others we tested. The relationship we found was
negative, suggesting that people may seek out urban parks when they are feeling down. This situation has been found in prior
research (Grinde & Patil 2009, Hansmann, et al. 2007). That we also found a negative relationship between physical health and
those who reported relaxation and reflection as a preferred park activity supports the idea that people seek out natural spaces
when they are feeling poorly either emotionally or physically. Our results and conclusions must be considered with caution in
light of our modest sample size.
More research on the impacts of urban nature areas on city residents is needed. In particular, we suggest using objective measures
of health. This would greatly improve our ability to assess the impacts that urban green spaces have on city dwellers’ well-being.
Our study relied on self-reported physical health data, which can be inherently flawed due to problems with recollection or a bias
in reporting. Future studies could use an experimental design, in which a small number of subjects are monitored or subjects
record objective physical health metrics themselves. We would also like to see research used to leverage more funds for urban
park programs. Urban nature areas could be included as part of broader programs to support healthy living initiatives, outdoor
classroom learning, and as therapeutic settings for those experiencing physical or emotional challenges. We would like to see
more research on what factors affect active city residents’ decisions about using their urban nature areas. Nature parks cannot
offer the same opportunities as a fully-equipped gym, but they do provide features and amenities not found indoors. Causality is
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important to consider here. Are urban nature parks making people more active, or are already active people using nature parks? If
an urban nature park were removed, would users become less active? These are important questions to explore further, in light of
increasing urbanization, diminishing involvement in nature-based recreation, decreasing physical activity in leisure time, and
rising rates of obesity in the U.S. Small scale urban nature parks will not be the only solution to challenges city dwellers will
continue to face. But they could make a very cost effective and practical contribution to a larger public health policy to promote
physical and psychological well-being for the growing number of urban residents. More research on why city residents may or
may not choose to spend time in urban parks will benefit park managers, city planners, and urban residents alike.
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Table 1. User status and demographics
User Status
Sex
Race/ethnicity

User

Non User

75%

25%

Female

Male

56%

44%

White

Latino

Black

Asian

86%

2%

2%

7%
6
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Table 2. Demographics and hours of physical activity

Education (years)

Mean

SD

1

16

2.9

1

72.6

47.5

50.7

16.2

2.7

3.9

Income (in ‘000s)
Age
Hours at park2
2

Hours at gym

5.1

7.5

2

11.7

10.5

2

3.1

3.8

Moderate activity
Vigorous activity

1. Income and education were converted to quasi-continuous variables from original categorical responses.
2. Hours spent at the park, gym, in moderate or vigorous activity in a typical week.

Table 3. Regression analysis: Park use and physical heatlh with role limitations emotional health index
Dependent variable: Physical Health, single item1
Zero order
correlation

Independent Variables

p-value

B

SE

β

p-value

.320

<.001

.390

.149

.184

.010

Emotional health index

.333

<.001

.327

.071

.308

<.001

Weekly vigorous activities4

.371

<.001

.065

.017

.274

<.001

Education

.296

<.001

.057

.021

.184

.008

Park user2
3

1. R2 = 0.30, F (4, 160) = 17.28, p <.001. Health indicator = single question about general health, based on 5 point
scale, 1 = Poor to 5 = Excellent
2. Park user status is a dichotomous variable: 0 = non-user, 1 = user
3. Emotional health index composed of 3 variables measuring role limitations due to emotional/psychological challenges,
based on a 5 point scale, 1 - Very often to 5 - Never
4. In a typical week, how many hours do you spend doing vigorous physical activities (Ex: jogging/running, basketball,
mountain biking)?

Table 4. Regression Analysis: Park use and physical health and psychological health & vitality index
Dependent Variable: Physical Health, single item1
Zero order
correlation

p-value

B

SE

β

p-value

.320

<.001

.448

.158

.212

.005

Emotional health index3

.425

<.001

.526

.093

.366

<.001

Weekly vigorous activity4

.371

<.001

.066

.016

.280

<.001

Education

.296

<.001

.047

.021

.153

.023

Independent Variables
Park user

2
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Relaxation & quiet reflection

.048

ns

-.325

.132

-.181

.014

2

1. R = 0.36, F (5, 159) = 17.60, p <.001. Health indicator = single question about general health, based on 5 point scale,
1 = Poor to 5 = Excellent
2. Park user status is a dichotomous variable: 0 = non-user, 1 = user
3. Emotional health index composed of 8 variables measuring mental health and vitality, based on a 5 point scale, 1 - Very
often to 5 - Never; respondent felt: full of pep and energy (reverse) , nervous and anxious, down, calm (reverse),
downhearted, worn out, happy (reverse), tired
4. In a typical week, how many hours do you spend doing vigorous physical activities (Ex: jogging/running, basketball,
mountain biking)?

Table 5. Regression analysis: Park use and psychological health
Dependent variable: Psychological Health Index1
Zero order
correlation

Independent Variables
Park user

2

p-value

B

SE

β

p-value

-.076

ns

-.362

.153

-.184

.019

Physical health3

.333

<.001

.313

.071

.352

<.001

Income

.237

.003

.003

.001

.194

.012

2

1. R = 0.18, F (3, 149) = 11.23, p <.001. Psychological health indicator = index composed of 3 variables measuring role
limitations due to emotional/psychological challenges, based on 5 point scale, 1 - Very often to 5 - Never
2. Park user status is a dichotomous variable: 0 = non-user, 1 = user
3. Physical health indicator = single question about general health, based on 5 point scale, 1 = Poor to 5 = Excellent

Table 6. Group Comparisons on Physical Activity
User Group1
Variable

User

Non user

t

p-value

Moderate activity

11.7

11.8

.077

ns

Vigorous activity

3.7

1.1

3.92

<.0012

Gym workout

5.0

5.5

.403

ns

1. Mean number of hours per week spent doing type of activity
2. rpb = 0.29

Table 7. Group comparisons on non-park physical activity

User Group
1

Activity

User

Non user

Walking/jogging
Yes

88

26

No

48

20

Housework

Gardening

Yes

79

32

No

57

14

Χ2

p-value

φ

.984

.321

.074

1.903

.168

.102

.148

.700

.029

8

Proceedings of the Northeastern Recreation Research Symposium, 2011

Yes

62

22

No

74

23

Gym/home workout

.148

Yes

62

22

No

74

23

.700

1. Respondents check all that apply
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